Methods: 2 approaches, secondary data analysis and systematic literature review, were adopted. RTI data were retrieved from traffic police records and analysed for the incidence of RTI. Electronic databases were searched for published articles that described the epidemiology of RTI in Nepal.
INTRODUCTION
Globally, road traffic injury (RTI) is the eighth leading cause of death 1 and is projected to rise to the top five by 2030. 2 Approximately 90% of the estimated 1.2 million deaths from RTI occur in low-income and middle-income countries. 3 In particular, countries in the Western Pacific Region and the South-East Asia Region of the WHO account for more than half of all RTI-related mortalities in the world. The mortality rate in the South-East Asia Region is 18.5/ 100 000 population and one-third of those deaths involve motorised 2-3 wheelers. About 30% of countries in this region have some policy to promote walking and cycling. 3 In Nepal, the population has increased by 15% from 23.2 million in 2001 to 26.6 million in 2011, 4 while the registration of vehicles jumped from 317 284 in the fiscal year 2000-2001 to 1 348 995 in 2011-2012, a rise of 325% in the same decade. 5 There were almost 2 million vehicles registered throughout Nepal by July 2015. Approximately 80% of these vehicles are two wheelers (motorcycles), followed by light vehicles such as cars, jeeps and pickup vans. 5 Similarly, there has been a dramatic increase in the national road network which is classified into two broad categories:
Strengths and limitations of this study ▪ This study utilised secondary data analysis and systematic literature review to investigate the specific problems and available information with regard to road traffic injury (RTI) in Nepal, including the urban-rural divide in mortality, the nature of fatal crashes, the shortcomings of police records and the need to detail such investigations. ▪ The secondary data were retrieved from national traffic police records to analyse crash incidence patterns in Kathmandu valley and elsewhere. ▪ The systematic review searched electronic databases to identify and synthesise concepts underlying RTI. ▪ The study strength included the incorporation of national data and published studies over a 12-year period, highlighting trends on incidence and documenting status of RTI. ▪ The main limitation for the secondary data was the lack of details on RTI, especially the cause of crashes. None of the reviewed studies were aetiological with testimonies of drivers or other persons involved in the crashes.
strategic road network and local road network. 6 The strategic road network comprises national highways and their feeder roads, which are constructed and maintained by the Ministry of Physical Infrastructure and Transport, with more rapid increases in earthen road length (from 171 km in 2000 to 4173 km in 2012) than blacktop road length (from 2974 km in 2000 to 5573 km in 2012). 7 The local road network is managed by the district authorities. These local roads were constructed to access rural villages in the hilly districts. It is estimated that the total length of the local road network in 2013 was 50 943 km, of which 34 766 km (68%) was earthen or gravelled. 6 RTI is a common cause of injury and trauma in Nepal. [8] [9] [10] According to a hospital-based study, among the 1848 patients with a history of trauma in eastern Nepal admitted within 1 year, 38%were due to RTI. 11 Moreover, autopsy conducted in hospitals revealed that road accident was a major cause of death. 12 13 There are multiple causes of road traffic crashes, mainly related to driving and drivers' behaviour, mechanical condition of the vehicle(s) involved, and the road environment. 14 15 Before developing policy and appropriate interventions to curtail and prevent RTI, it is important to understand its epidemiology. Therefore, the purpose of this study is to investigate the incidence patterns of RTI in Nepal during the period 2001-2013.
METHODS
This study of RTI in Nepal adopted two approaches: (1) secondary data analysis and (2) systematic literature review. In Nepal, road traffic accidents are recorded by the traffic police in each district, and complied for the whole country in the police headquarters in the Nepal capital, Kathmandu. Such raw data were retrieved for the period 2001-2013 for the secondary data analysis. The analysis consists of comparing RTI data between Kathmandu valley and the rest of the country, and producing mortality rates per population, per vehicle and per crash as per the census year. In Nepal, RTI refers to an injury or death event of a road user as a result of a traffic-related crash that involves at least one motor vehicle with two wheels.
For systematic review, electronic databases PubMed, EMBASE, CINAHL, PsycINFO and Google Scholar were searched for relevant articles describing epidemiology of RTI in Nepal. Key words used to identify the underlying concepts were: (1) injury (injur*/disab*/ hospital/wound/morbid*/mortalit*/death/fatal), (2) road (road/traffic/accident/crash/collision) and (3) population (Nepal/Kathmandu). The literature search was initially conducted by combining the first two concepts in the title and abstract field using Boolean terms and word truncation. Later, the population referring to Nepal was added to the search. All articles extracted were then exported to EndNote for identification of relevant articles. The PRISMA checklist was adopted as the standard for the systematic review. Selected articles were those: (1) published between 1980 and 2014; (2) related to Nepal; (3) published in peer-reviewed journals and (4) described any epidemiological aspect of 
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RESULTS

Incidence of RTI
per crash in Kathmandu valley was relatively low when compared with elsewhere in Nepal. Figure 1 compares mortality rate per crash by place. The mortality rate per crash was fluctuating throughout the 12-year period 2001-2012, with a decreasing trend evident from 2007 onwards.
Studies on RTI in Nepal
A search of the three concepts (injury, road, population) in the title and abstract field yielded 40 articles. These potential articles were then screened for relevancy. Twenty articles were found to be not related to RTI and were excluded. Of the remaining 20 articles assessed for eligibility, 3 were reviews and 6 studies did not describe epidemiology of RTI; see figure 2. Only 11 articles examined some epidemiological aspect and were subsequently included for our detailed review. 13 15-24 Table 3 summarises these 11 articles, of which 8 were hospitalbased studies with data derived from hospital cases. All articles were descriptive in nature: eight case series and three cross-sectional studies.
The majority of articles described characteristics of the injured persons, types of vehicles involved and injury sites. Only three articles mentioned possible causes of accidents that include pedestrian road behaviour, alcohol consumption and improper bus driving. 15 21 23 The common finding from these studies was that the majority of RTI occurred among motorcyclist and pedestrians, in males, and within the age group 20-40 years. The common sites of injury were lower and upper extremities.
DISCUSSION
Nepal suffers a heavy burden of RTI. The number of road traffic fatalities per year is far more than those caused by natural disasters (eg, 614 deaths in 2009-2010) 25 or by malaria (eg, 200 deaths in the 2006 epidemic). 26 In fact, RTI ranks 11th among the leading causes of disability-adjusted life years and 12th among the leading causes of premature deaths in Nepal. 27 The mortality rate per population due to RTI almost doubled from 2001 to 2013, suggesting that RTI is a silent epidemic in Nepal. The mortality rate of 7/ 100 000 population derived from police data in this study for 2011-2012 is lower than the WHO estimate of 17/100 000 population for the year 2013, which suggests that not all road deaths are captured by police data.
The rapid increase in deaths, especially from 2007 onwards, may be attributed to the overall increase in vehicles as well as road tracks, mostly earthen roads in hilly districts, which incur delay in accessing hospital emergency services in the event of a crash. On the other hand, the apparent reduction in mortality per vehicle or per crash merely reflects the dramatic increases in vehicle registration and associated number of non-fatal crashes.
In Nepal, the death tolls due to road traffic crashes mainly occur on highways and district roads out of Kathmandu valley or other major cities. The majority of such crashes concern bus passengers in hilly districts. The most common form of crashes involves bus-only, where the bus goes off the road in hilly terraces. 15 Owing to the hilly and rocky terrain, the chance of occupant survival is low. Therefore, it is important to ensure maintenance of district village roads for the safe operation of local buses. The nature of bus-only crashes also indicates driving-related issues as probable causes. Such issues include high speed, overtaking, overload, overwork and use of alcohol. Indeed, traffic crash data suggested driving-related issues are far more relevant than mechanical fault or pedestrian negligence. 6 Alcohol drinking and motorcycle riding were strongly associated with the risk of experiencing an RTI in Vietnam. 28 Travel in open-back utility vehicles, overcrowding and alcohol consumption were the main factors for RTI in Pacific Island countries. 29 Surveillance by traffic police should be increased to enforce compliance of traffic laws and regulations. Since most of the accidents are related to drivers and driving behaviours, these aspects should be the key focus for any future intervention.
Apart from the traffic police data, the other sources of RTI data are derived from hospital medical records. Previous hospital-based studies found that persons in the age group 20-40 years, males, pedestrians and motorcyclists contribute to the majority of RTI, consistent with findings from China, 30 India 31 and Vietnam. 28 This is somewhat expected considering the popularity of motorcycles among the age group 20-40 years. Drivers of vehicles are predominantly males in Nepal. Traffic education should be strengthened through public campaigning and safety promotion in schools targeting young novice motorcyclists.
Several limitations should be considered. Although none of the studies included in our review are aetiological, few have examined possible causes of crashes. The traffic police recorded data provide information on RTI in Nepal, but further analysis of the raw data is not feasible due to the restricted data access. Minor injuries or crashes without any dispute or property damage may not have been reported. However, fatal crashes are likely to be reported and captured by traffic police for legal actions. Currently, updated epidemiological data on road traffic crashes are lacking in Nepal. A thorough investigation on causes of RTI with detailed account of drivers and persons involved would provide useful insights for the prevention of RTI in Nepal.
CONCLUSION
Nepal suffers a heavy burden of RTI, with fatalities occurring mainly on highways caused by bus crashes in hilly districts out of Kathmandu valley. Traffic police data and hospital medical records provide the sources for RTI information. The majority of published studies on RTI in Nepal are descriptive and hospital based, suggesting that persons in the age group 20-40 years, males, pedestrians and motorcyclists are commonly injured. A thorough investigation of causes of crashes, especially bus-only crashes on highways, and systematic recording of road accidents are recommended for the development of effective intervention(s) to curtail and prevent RTI in Nepal.
